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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electron emission element, capable of 
maintaining excellent electron emitting characteristics and high luminance 
over a long time, and a manufacturing method for it. 



SOLUTION: After element electrodes 2, 3 and a conductive film 4 are formed 
on a base 1, a coated layer 6 of nickel, cobalt, iron or an oxide of either 
one of them is formed on the conductive film 4, and thereafter an electron 
emission part 5 is formed. An activating treatment is then applied to it, 
and graphite carbon having high orientation property and high crystalline 
property is deposited on the electron emission part 5 or in its vicinity. 
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[EttEEoEB] 

E»*EE®*ft«iK:E«ttK:EE3:ri;fcEEttK 

tfftaiftfcot, JbEEEttMLhfc. =s/^r/K 
ft, 3 /</v h © 5 < t t>-«S©7Gi& 
■**U io^JKifciBE^EEEC, 

[E#JS2] ±E«E*:*tr*WMM*. ^^r^f h 
««E**tr*»E-e*S»*E 1 BEwE-^ftfflilS 

3 ] ±EttEfftf. -**VK ft, a'!* 

*»6>«6I»*« 1 BEcom^&tHfSi^. 
[E#JS4] ±EIUW#ttt^ft^LEKK£9 
*SE#>S 3 EEroS^StWiit^. 

[E#JS5] ±BEEJI©EJ¥;4S, 2 nm~5 0 nm 

•cfc 5 i ~ 4 ^-f n*»cE«©«^ttta*^. 

[E#JS6] ±E**EE#H-B±K:EBS*cfc¥ 
ES0*-T--C*>«BJfcE l ~ SwrtiMctiMott 

ebb*. 

[B#iS7] ±E**ES#lfiBJI«r:frL , r±Ttett 

ie*e 9 ] e#>s i ~ 8 ^-f twwcemrom^jsk 

©E*EB*»E-raiBi:, iEft^F-E*©*!!**. 
lcftEttlc»E3ftfc»Ett««r*«t**lSi:» ±E 
BBttB±lc, = ft, 3/^h©5V>*<t 

fcHE^5Gft**tr«KE*»rttt-*IB&» -hBB 
S^fcS*»BB«:Bfifc-f * XS k $®®?t#x 
trEHEf-C. ±E*^SffiW^^SE«r»95gU 
BMnJ-f£di:lcJ;»K '>;£< it>±E«**W»lc, B 
E*r*tr«BMfc**liBI**««ttfliXai tr*t 5 i 
*»Bii-*ft**«ft*©BilDir*. 

i o i bee i ~ 8 wrtiMcmmom* 
Ettft-^tBEflttmaeB lee utftsiifffft* 

«< 1 t> lffBJhftU «-B^«rBSrr3fcJ!>©EBas 

iss*i 1 1 ) mem i ~ 8 ©vvf iumcbeo*?- 
J^ft**BBB^b-cft**M?*iJ>fr< 1 1 1 tf 
BLhtfU SE*-?*E»-f«fc*oEll^hP^^E 

ieee 1 2 j bee i o BE©E-*as t , m&m& 

Btt, *TJMtBft*R:±9#B*:J»fettfflaF*iSft*ft 
*«ft1-*MftBft«r*-r 5 i MHt&t«MiM 



HE. 

[BEEl 3] B#>Sl lEEwE^Bi, BBBE 
SB# fc £ Wi" S ^ i SrftB i 1" 5 BB&EEB. 

[ BEE 1 4 ] E*E 9 B«©E5t;tf fe-ClB5-g«± 
fctt»«>E^»«E^*»*U"C4*ri:«:EEi:-r* 

Ml 5] B#E9BE©Kit#i!fc-?#e>ixfcE 
*25&, Kft?Bfe&lifttS*i«*?E*M«1-SBB 
Bffii, EB^B*»&©B J ?B©EBfc:J:»)BftS:jejS 

-r 5 beeee*? t t>*s r t £#s* t 1-5 be 

^fi&£B©Bj£#a5. 

[BEE l 6 ] BEE 9 B«©Eii;tfifc-C# feixfcE 
^SSSr, ES^E*»5>roE^E(0MWCJ:»JWESr^ 

-r 5 be^eee t to* 5 r k & <m t -r a be 

J&fi&EB©Bjt;fr8s. 
[BEoBftftBB] 
[0 0 0 1] 

[EW©Bi"3ftB£B] #3S?i!tt, B^EctfiB*, E 
[0 0 0 2] 

[«*©&ffi] EEv «T»tiJB*fc LTEETEiB 
KESm^Jg© 2 EEtfE fe*vt v**. BftttB?ttlcr* 

beeus (WTFESitiisi-) , &b/*&bs/&b 

11 (KTMlMEfcEl") *EB£*Sft?Bfflft?B 

[0 0 0 3] FEm<r>Wk LTttW. P. Dykefi 
W. W. Dolan, "Fieldemissio 
a* , Advance in Electron Ph 
ysics, 8, 89 (195 6) EVMC A. S p 
indt, "PhysicalProperties 
of thin— film field emissi 
on cathodes with molybden 
um cones", J. Appl. Phys. , 4 
7, 5 24 8 (1 9 7 6) Etffc&iVCV^S. 

[0004] MIMl!OD0t|iLrriC. A. Mea 
d, "Operation of Tunnel— Em 
ission Devices", J. Apply. P 
hys. 3 2, 64 6 (1 9 6 1) EaSfc&JvCV**. 

[0005] EEeESE^HWttE^roEi: UTti, 
M. I.Elinson, RadioEng. Elec 
tron Phys., 10, 1290, (1965) 

[ooo6] ^ffie«am^sca^^tts«±tc^fig$ 

tifc/J^EEwEEJ-, EBKEfflcE«**-fCi:KJ: 
9, Ei L lSm*5^-f5m*Srfiiffli-'5t.©-e«>€.. r© 
EBEEaE^EfflEft LTtt, EE* V vy^tyc 
tSSnOjSKSrffl^fctO, Au»E(^<k5t© 
[G. D i tmme r, Thin Solid Fil 
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ms, 9, 3 1 7 (1 9 72)], In 2 0 3 /Sn0 2 
ft8i\Z£Z>h<0 [M. Ha r t we 1 1 and C. 
G. Fonsted, IEEE Trans. ED C 
onf. , 5 1 9 (1 97 5)], *-X>nm\ZtZ 
t>« [«*^«: Jtffl, S2 6§, |gl*?\ 221 (1 
9 8 3)] *aMKfr£IVCV*«. 

[0007] ztibn&M&mMm-Mitiimw&mffj 
iai5 \cmi-. vnmz&^x i tmm-m&x-hZo 4 

-*v5. (4), latOSI^-Sffi^RlLttO. 5~1 mm, W 
HO. lmm-CKSSft-CV^. 

[0008] mm&mmn+i&mm+b L-cti, ±ge© 

WfiEtttSiJlC, *:fflKAtt, 09x.«#PB¥7- 2 3 5 2 

mm.&m*, ^*ncia«i--6fc>t>«)WitH3ij©aa4 

-?©«^©-0i|Srig 1 6td^-r„ 016 (a) tt¥ffi 
0, 016 (b) tt»fffl0-Cfc5 o 0<F©2, 3l4«m 

[0009] se*, rixfero^ise^am^ifefflSf^c 

■fZ<7)&-&(f3X'h-otz„ BP*>, 7*-^?btemi 

*«^4W«fcie«mffievH±#»fc:»o< t» t u*: 

KmEESrPPinU J; !K ±1ES 

[0 0 10] — #, ^X«!|#PI¥7-2 3 5 2 5 5t^ 

[0 0 11] fiftMblgW, *1B*JH£'&;fPt-*£ffl& 

imm-ztxftozb&X'Zz. w<o«ia^j;»), 
&ffi^*K#&-r 5**K«jsa>e>, mm$.^Km%itar 
mmwj>*< bhm*»mn\ctmu m*nmi 

[0 0 12] &±QJ: 3&«?ttHj^**KttgJftL 



#3„ 

[0 0 13] 

[0 0 14] r^-CSb^ttt, «^«tW*T-©-#0» 
fi-f S*T-*ttfc«ffi£8MfflLfcl$, ttfriWitt (fit 

[0015] ^©m^Scfcbifmcfc^-cra:, 
4 testis© 7 * - 5 >- ^ISIC J; 0 Jgj£ £ ftfcfegfSB 

[0016] Lja>L4*&, *mm*ic*vvctt, m 
mmmbmcmi-WM 1 t Rxmmmm 1 jmTi-zm. 

fc^^v>tt^^b-&^5^«, tH* Lfc 9 S £ b AS 
[0 0 17] ^BWwgWfi, ±EP^«r^, 

[0 0 18] 

[0 0 19] IP*>, *»W©m-7-«Ctt3lf^tt, S«±lC 

n,fs.mzmstztiitmimmb. &mfm&<»-mm 

[0 0 2 0] ±B*38Wo«*«tUJ*^l!:*»v^-Cl», ± 
■Stsim9>)XbZZbi>W*Vi,\ ±fE&BUI 
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4##*U\ *.1t, #*L<l4±f2»BUf©lgJ?tt, 
2 nm~5 0 nmt&5, 

[0021] #fSW©B^ifefflsS^©§!{ii:*ifctt, 
/VU h © p < 4 1> -a«©7c^ £»S 

±B«*ttffl«Wc, jtt**&trrott%*&3-*««tt 
fcIS 4 5 £ 4 4 
- [0 0 2 2] SP>JC, #3S93tt, ±12*3891 ©S-?&tti 

4. Mugj&tttr. atwim«*fc±0#***fe*m 

BWLT4S#HF-fTfc'>4<it»lfT»±#U tt*f- 
SrB»1-5fc»OB»^ h y 9 *E«*ivCV*5 Z. 4 

-t-5^tSrW«4-t--5W^J5S^e, £?>K:Hu ±3B* 

*tm#ttBtlt L/C fc* £ 4 Sr#® 4 -r&wfMam 

^jRd>fe»ffi$Jv5S-fi»SrSJ»-t--5*Jffll®ffi4, MI 

SM* 4 C 4 Sr#m 4 -T 5 B«0fa££*©8! 

[0 0 2 3] 

[0024] mm&mmtSri-itcmm+comxtommzK 
[0025] 5M\ ¥Ei!<oase^i!m-?ftffi^^o 

[0 0 2 6] 01 (a) . (b) r±, xxmottMcm 
[0027] ssi 4urri, Nafro^ 



[0 0 2 8] ftfflrr«*mM2, SOWffifCtti 
ttte**Ti-<E> *>©-ea>*uf4*© i 5 * tofiot t>« 
fc>^s»s, «t«N i , Cr, Au, Mo, W, Pt, 
Ti, Al, Cu, Pd<f©&jR£^l*g-&&tfPd, 
Ag, Au, Ru0 2 , P d-A g^©&JSSV^tt&JB 
IMI*i#?*#*»&«J*S*lSBl*«Mfc I n 2 0 3 - 

s n o a me>mmm*i*Rxr#9 fja v« ©jmwwi 
[oo2 9] amwnigiL. *?m»&w. *«« 

[0 0 3 0] *?««Mj|Lli, S+nm~S5 P mT? 

^SS©Siffi©S*4^57^hy y^57-f 

[0 0 3 1] *?-«gft&W, S.tf v 2 , 3© 

BU?df2, ffi£©Jg#ite^ S-?jSK*Jlt5X, YEiHt 

/imT*!), HKMUE2, 3©£lfitdli % Stnm-ltc 
[0 0 3 2] W, Hlfc*Lfc«*«rfCft<, Sttl 

±(c, i»sffi&4, «k®6. »i*ra3rfms2, 3 

[0 0 3 3] #mtt^4©KJ*tt, 2 , 3--© 

^farT'*^^-^ 2, 3 Ffl©Stt1iS.t/« 

[0034] ^mttJg4 <0«»3effitttt«^ * 

tisXjiQmMMttttn&m^mtmtii,^. l^u 
mm. mmim4<DMiit.&&\ / ^b&ft'tzm 

i 9 t *«*^B 4 4 5„ 
[0035] $ P>lc v *©^*#e>lx5m-T-»cfflSB©^ 

*. *?B9!t-*3V^Te, «mttM4©«-!|sf4L-C!|$tCii5 

[0036] iBfcttfcWfc-r&fWJfli: UT, Ni, 
Au, PdO, Pd, Pt^©^®W^SrR s (~>-h 
SJK) #1 o 2 ~i o 7 Q/n©sgtffi^-rK^-c^ 
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r=r s d/w) kmi>^itm\cm.t>tizm-?. m. 

k+flti* R s =p/tffc5„ ±IH«irHS«r 
*1-|l^tt*3J;-i£- 5 nm~5 0 n m<0(j6ffllr&5 0 
[0 0 3 7] £"t, mlUl^LfclW© PdO 

<D^liPdOlc|5ge>tb5ri:/j:<, ±iB0tJ*L 
[0 0 3 8 J m^ftfflSB5tt, ^mtt^4«)-gBt^fie 

[0 0 3 9] ft, JK***trJHMfel*« 

[0 0 4 0] *?*ttHff5K*lftS*ifc, «*«r*trtl 

[0 0 4 1] iii6|j:, -ylrA< y «Oj 

6att*ifci>4< tt-aa^/it), itve,©^n*fc 

5ciSi Sr^tHb-a-fe-e*) -3 X t i v >. 

[0042] mm 6 saut, mmutv^Mit 
m^-rtKDM&x-t&ii u< fflv>5 r t a. 

[0 0 4 3] S5KS6tt*fc, ^mffiK4±^aJS$ix 
T^fi&SixTV^fci^ «S1«4cDf8Uc:J:S8£tfcjq) 

mtamz.*kizmz£oxm%.&m4 vim, ma-i 
(Dzmi-rzzt&xzz. 

[0044] fflMM 6 (O^Jf fi 5 n m~ 5 0 n m<D$5ffl 
##*L<fflv^;jT-5. ^as5 0nmSrffix.5iS^ 

t£oH.')-tZ>W&fr1hZ><, 5nm*S|-CH:+^ 

n&m 4 0>Mft**li*.S btlfcV 3„ 

[0045] tWBert^s^y <b 

^W^ffiit^fe (CVDjfe) ^©^ifcfcJfl^TWtffiR 



[0 0 4 6] El_hifi-<fc«t *38W-Ctt, S^lfclil 
&5&Efatt&U^J,tt©J;v^7:7T'i' 
fi£U io^SffiK4©^l;U:5®*S:«i^SifciS-e 

*«I^Scffl»tt*#5 d k &X 1 5 0 
[0 0 4 7] &tc, *55W©S^»ca^cDfifi©||lS^ 

[0 04 8] U 2 fi, &#ttftSa§!ScS£>UMS^#: 
[0 0 4 9] H 2 iCfc^T, SKI , 3(mWi2,fttf 

3, »mttjg4, «^wsb5, sas^ett, sd^ufc 

[0050] »cic, *isw«)a^acffl^©«3t*ffiic 
mtfxmm-tz. 

[00 5 1] 1 ) mm 1 Srftffll, M*&tf*WffilHlc J: 

\c£vm*mm2. 3^^1-5 (@3 (a) > . 
[0052] 2) i&vvc, Sfii±tcss:ite>^fc^m 

^yy^-^v^u «mtt^4^fi£-r5 (@3 
(b) ) . «, Gm&m®m<ommm£3:'9 
rait*, ctn-K5t>©T?^<. xaaiasu ^ 

[0 0 5 3] 3) ««1£R4±K:ttHi6^|ftrS. 

WRS6», ^7«y«, X&K*& cvDfe 

5. itistLm fmmtsm. f^y^s, ^ 
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LX, &m8t{M9K*»r&\*Xhi<* a5Ett^^#H 
&*?*?»LT&JRiK£LTfcJ;l> (BO 3 (c) ) . 

I0054] 4) y*~$ ^jftWtttiz>T&n>9m&ft 
Base e (Dtftmzmmv&it \,itn*tktm 5 

ii* (03 (d) ) Q roiiS«!»»c<tO«mttK4* 

[oo55] >y&m&&<Dn%#)tm\ts m 
loose] 04 *&m<Dnr?-tkmm*<Dn*tkm 

fc, 4 ltt*^*-T-«EV^*rBJiPi--6fc»©«[S, 
4 0 tt^^mS 2 , 3 racD^SttK4 

i t iW£rzit*><Dwm. 4 4 tt^com^ttws? 

J: 9ftffl£*L3&WS* I .*»»r*fc»*>7V- K 
4 3Wt7V-K*K4 4l£«ffi£Bti»rt-Sfc«>*> 

[0 0 57] «^*Hi*^o±IB*^*« I r . ScfflS 
«£I e ^ai^(C$>^oT«:, *^tt«2 % 3KS3K4 1 
i:««W-4 0 fcSrffiRU R«^*ffl*^<0±2rte«K 

4 3 fcttfflH-4 2«WLfc7;-Ktl4 4 ££g 

■ttvs. m^ttW*^atfry-K««4 4tt 

So 

[0058] ft, r/-KiSoffli^ikv-iok 

V, r/-KmS^m^JScl±i^ : f-^^»H«2mm- 
8mm(D«iffl-CSI^L^:o 
[0 0 5 9] 

5 (a) iC^-fo 

[0060] 05 (a) <K T 1 2tt/T 2 ttmflER^^< 



s e c ^ Tj^lO/zsec^lOOmsectU H 

ftffi^K^M (7*—*>9mw—9W£) nmsm 

[0 0 6 1 ] ftlc, /</u^*K«*riiJDS*ft*b, « 
ffi/^^*BaiPl-«»*o«E*»«r* 0 5 (b) ic^ 

r. 

[0 0 6 2] 05 (b) «K T 1 Xt^T 2 tl®ffiJK^O^ 
/^ffiir^^raiBTfeOs T^l/i sec-lOm 
s e c N T 2 £ lO/i sec^lOOmsec^U H 

tfo. 1 V*Ty7U8tr<>MM£ltZ>o 
[0 0 6 3] W % :7*-5^«*Dl»TH:, 

J»AUT*-3F«t*r««L, figt«[**», 1M 

[0064] &±m9i \**n*imu*marr*mic. 

[0 0 6 5] 5) »Cfc\ 7t-^W7LfJ^; 

[0066] aaft*«*jrt L-ctt, r/u*v, ta* 

Ms - hi) /vm, 7*y-^ ^yw^^SS. */i"*;/Sfe 
[0 0 6 7] ro^Slci:!?. #Hft*K:#«Ei-a*« 
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[0069] w, mmkxMvnTWfett. groti 

***** '>VW*WIH, ^^RWtfftifttaaRJEI- 

- 5rta*-e#5. 
[oo7o] tmmizListtzyyyTj hutngmt 

WHOPG) , «fi«t^2 0nmSaT»fiflB!tas^' 
^tufcfc© (PG). ttfc&#2nmg«U:fc«J*$ft 
^©Sii#£&C;fcS<jfcofct>© (GO fcfcSi- 

•5 ^77r-f hJifflRIi LT, 0. 3 5nmKT 
KM^777>fh-CI±0. 3 3 5nm) ©&HiaS"£ 

rtas-c#5„ 

[0071] ;Mma*?:G^s?K:&r*£giR<0Jfeix 
fc¥fr4JMH6fct>oTB|tiiUfc, »ftttofiv^97 

[0 0 7 2] 6) L-Cf^KLfcS^ffi^lC. # 

aia-c*>*. j®*»rt©ff*tt, i 

X 1 0- 6 PaWTas»*L<, $e>IClX10- 7 Pa^ 

^L^i-<-f2.oas»*LV\ r©Bf©in?&ft*#tt, 8 
0~3 5 0t, #£L<tt2 0 0t:£t±t?T?#5ifttg 

[0 0 7 3] 5fc«fl:3«Srfrofc*o, B»N?©#H« 



Srfli$ij-r#, flrjtfc L-camw i f , »mm« i e as£ 

[0074] *55W<0«-7-»ctHiR^-OTS*»tt»J:ov>T 

[0075] H 4 LfcWJ0MB6»i: J: 9 »J££;h. 
fc&fflliffi I Jkxm=f-WM I f t3rr-«EV,©Affl«l 
fc«£ia 6 fc^-f-. ft, 06K:*iV>-Ctt, tttWtfltl. 

[0 0 7 6] SfcT SB 1 IC, 6«BE (LtvMiS 

«BEi«¥*, I28*©v th ) «±o^^«ES:BJJnl-5 
ir^»i-»wm«ti 0 as*gipb, -Srttv>fl[«BEv th 

ftWSJfE I .fc«tSBi4L*H«EV tll t»ot 

[ o o 7 7 ] g 2 ic, 1 v r \m& 

[0 0 7 8] f&3K, T/-KS«4 4(CffltE$^5ft 

* 9 » 7V — Km® 4 4 £*MB£*iS1I«li> jR^S 

[0 0 7 9] 06 tefeVvftt, nt^stift i f tfS^Sffi 
V f fcMLT¥iili»li-S (Ml'tttttW) tXISr^L 

fitMMt (VCNR»ttiW) **i^»frt>*»« ('F 
[0080] «±© «k 5 4©^0c(±}^©#tt«rfflv>5 

[008 1] **W<o«^ttttiR^^«»fflfflv^«:« 
[008 2] 3«±©S^ttffliR*©E5flfcov<>-C«t, 

set (fifJSrWk**) , c©ge&ttt£-r-5;frrRii£ 
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[00 8 3] me* rom*B^ h V 9 ^BBgfcovvtf* 
[00 84] ^aWtD^tttt^ ©ffiftG Lfc 3 OOS 

[0 0 8 5] BT^OJ|CBcS^««IALfc*?WMK 

[00 8 61 07^ sMftnatTOO-SMOMTft 

0 7*. 7 2ttD xlf D x2 , -Dj^bftSX 
#6lEllL 7 3ttD yl , D y2> -D^&ftftY^MB 

9 , #&<z>s^8tfflstt* 7 4 kisi** 

*4«EE^tt»SnSi5*c, BUM*** 
Rft£*b£o r*l?>m*^X*lpjEj»7 2 in*©Y* 

[0087] ^H^ojimiBMn. xasn*£ f toj 
i^e«7 2t»rtufcs«7 io±ffijev^«t-»icgfa 

7 3©5slS»©«tt3SK:i8it#5J:5l2:, Kg, tttk 
MfeftK afiR3£S*l*. X*^Ej»7 2^Y*lRlE» 

[0 0 8 8] «^»U*^-7 4©*Hfi3l-5* : ?- 

(^FH*) m*:coX*[RlEi|7 2&tfn;fctf)Y 
#fp)ga&7 3 b&Sttlt 7 5 \ZXoX 

nfiJfy\z&&£fix^Z h<nxhz> 0 

[0 0 8 9] ^C"C, m#G)X#|ftKI*7 2tn*OT 
*IrJE«7 3 £S£iS&7 5 fc*M^fi*roa«>Wttt* 

«tt»o*^f«o*mj:9«i3Wi*ii*. sterns 

So 

[0 0 9 0] X^[R)BajS7 2tt. X*rRj^gB^Ji-5«^ 
»ffl?SHP7 4<Dft&*Am^\ZJ&CX£&TZ1tlb<Dfe 



[0091] »±©J:5KLTfl«Lfc«^iaii 
tcotNT, 138, H9£/fltvrfft931-£. B8tt. Btt 

[oo9 2] H8fc*5v^-c, m7 tmcmt\zftmcn 
fco B8*, 8intfinss7i«uyr/i/ 

- K 8 6 ^7^Sfi8 3©rt®|:M8 4 t ^ ^ 

8 2tt, %&WXlb*). !JT:/W-h8 1. ^#82 
&tf:7;c-*:/u-h8 6Sr^y v Y%yx%mifiL s 
*«**V^ SE**"C 4 0 0-5 0 0t-C10M 
±Mt5r«, *t»L"C* ^HS88 8^«^-rs o 
[0 0 9 3] ^1^8 8^ _L3fi<0fcK. 

# % y T^u- h 8 1 tt2fefcS*«£fi7 1 

m-z>Btox&vt>tizit^ mm i g«:-c-H>*ai 

ft«r»o»^Wt9Jfl:<D ])T^u-hSl \ZTmx$b 9 , 
»R7iK:e»i»#8 2t»»U :7:n-*:/w-h 
8 6, £ttft8 2. g«7 l-CW8 8«Lt^ 

[00 94] — 7x-^l/-F8 6, UT^!/ 
-h8 1ffll^ ^-<— 9— t±tf*t5^H^oS»fl:S: 

8 8 «r*«i--5 r t>-C* 5o 
[ o o 9 5 ] h 9 *3tKSr^i-«S;B-efe§. 

6Hfe^m»9li:^3t*9 2i:T«^^tL5 0 ^77 

[0 0 9 6] #7*2«8 3Kl**fl:t»fir**jfe 
[0 0 9 7] ^fc, *3tlK8 4©rtffi«0^W:ii»^^/u 
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[0 0 9 8] 7x^^^h8 6lCft, 

mm (*®*) &Kttxt>£\t\ 

[00 9 9] Wift<D&mZft o 85> * y -<Dm&l±£& 
Sttfc t B^tttti fc W S * ft < X ft v > ft ft v 

+»ftttB*t>*tffft5*ai**)*. 

- [0 10 0]«8 8^ TBSOSWMFfciiC* 1 

x i o~ s p aa«<DKa*K:Lfca, »jh*tffa*ia. 

^y^-««SrtT45»^t>*>5. wftft, ^88 

xi o _7 p a<DK£&&tmi-Zh<oxhz>o 

[oioi] ¥*e^ h y ^^Hi©*fBM^ 

[0 10 2] BlOfl, NTSC**OfUtrfffKia: 
Cr«»*ffft5fcft«>WB0*©-«**r^P 
B^efe 8, BlO^ 101 I0 2fij| 

atm»»£i§iJ8, io3(^^-; ^^sowiHifs, 1 o 4 

tti/7bW^#-e»5- t 1 0 5Ht9^fV^*y, 10 
6ttHflW^ftBft. 1 0 7 ttSHPMMWafeBB, V 

[0 10 3] 0 1 ft, «8^D xl ~D 3tm , 48 

^•D yl -D yn , JWKEEflre8 7*^l?^^«B 

^D^tcft, IW^«#fcj;9»K*ixfc-fT«>B 

V a <J;>), 0»;Uii Ok V<ofi««a=#«il&Sft5a^ 
r H ttB-Mfcffl**** ft ffl * ft 5 tr - a icj&ftft; 
«rJftfii-S«>K:+»ft3i*^*-*ft^5feft(0JDa 

[0 10 4] jfe3lE«*»±BBl 0 212, F>9g|5tCmfB<0 
«EHV x (Oti}A«Et>L<r4 0V (y?yK^) 



<0wffta>-#«raftU *^**/H 0 1<7>«-7-d x1 

^B-T-Ht, MfPBBl 0 3^ffl^-5»J«Ki^T scnn lc 
a<3^T»fti-St©t?*>U, «x.riFET©J:5ft^ 

[0105] K*«E«v x tt. *«©StelcftB-Mfc 

^TVNftv>*^ica3aj$tt^R»mmd5s^ftwu#v> 

ffimJE^Tt ft 5 J: 5 ft-3t«E8rffi*1"S J: 

ftTv>* 0 ' 

[0 10 6] *^y^©J»(nJBl 0 311 *MBJ;!?A 
*+5ffl««WcX-5v^a9Jfta«dSfTftto*t5 J: 5 

W5IB10 3HU l3ffl«^#«0Bl 0 6±9«feft* 
[0107] BJMWftttBB 106ft, 

#8i (7-f>u*-) BBetftwcuMt-ces. bjws 

##«IhIB 1 0 6 lc<fc 9 *M*SftfcBJWi*ft, 
JH«*t*TISIJBim*J:0ft5^ H'CfiRfHcfEt 
±T sync fI^£LTll^L*:o SME^wtf«**»fe»B 
$ *tfcB«OJW«»*»ft«a±D A T AflT^I: » L 
it. ttDATAWfl^7 hl/^^ 1 0 4KlA;*j£ft 

[0 10 8] ^7h^7^ 1 0 4ft, WBRMttfcS'y 
T^K:A**ix5«rEDATA«**r, Iftoi7^fy 

-Y $ ^SWBBl 0 3 t 9afeh6«Wt»T., t lc 

1 0 4<D^7 p y^-e*5tV>5ltfCS 

So ) o ^yryv/^7 wvjf^stifclftl 7^f ^ 

**1 0 4it)ffl^JW o 
[0 10 9] 7>f >**V 1 0 5ft, ®g^l 7^y»0 

^-f 5^«HBB1 0 3<t9^b^SSIWm^T 
^KJEo tlS 1 dl - I ^WtBHtS. 12tt£ 

&»1 0 7(CA^^n^ 0 

[0110] 3E»m#»i«l 0 7ft, B&x-* 1 

^D^-D^sratrs^/^ 1 0 1 rtom^sctb^ 

[0111] ^Lfc<t5lc, ^^oS^ftffl^ft 
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[0112] act A*»*wSDTm**ffl**fc 
rat, xmhhisbi 07iu, -jfrBsosE'W 

[0 113] hU^X* 1 0 4^y^y^^]) 1 0 

[0 114] xi^i^^fcfflv^ft^ttitt, p|»tt 
rftfcfti o 6<otH;frfflfcA/D* 

1 o 7|c«v^&li«ia»^«TJl4ofc 
tot 45, BP*>, ^*/i^**«v>fc«ffi£R#5S 
o 7\a*. «a:tfD/A£& 
0BSrfflv\ «WK:*tTi»*0B4ifftfWni-5. 
^*MfflB#Stf>»G\ £s®fi^38£Sl 0 7lctt, 09 

[0 115] T^-n^«#Sr»v^«Eaai*SCo» 

3\ aawB-wsts i o 7ic^, MtB^T^ft^ 

*ffii\fciatt0B&«/flT?£\ «JflcySC"Cu^v^ 
h0Btt£*{^1-« ^^SaSKErSC 
c^^lcte, «*tf, fiEEfHftSa&llB (VCO) £ 

[oii6] z<D£5tmf&*bvnz*x9i<Dm$m 



D yl ^D yn 4r^LT«BESrWiirt5CtlcJ: 
•3, «-?-Jktti^3iBB^?>45TV«# MUS 
E#*£tti:ai^5iKi&ttTV) #55*fc«JB"?* 

[0117] *9inoH«KAiElta % fi/^ 3 yft 

[0118] ftfc, ft?ffiR0*?M&vmBj*B 
[0119]Hlltt, »fIgegOSfIO-M$r^ 

r«^"C$>5o (ill lfcisvvt* l l ottm^-mM 

in nm^tkmm^h^ 1 1 2«:d 1 -d 10 
3&*64*, «^*w*^i i i*s»i-*fcae>o*aK 
Mrc*>«. «*4wh* : m i s«i i o±jc x 

[0120] Hi2«t, »^mBM<om=mt:9i7Litm 
m-chz> 0 a*, nott^yyKm i2iM? 

d5iijSi-$fc«)CO^?L, 12 2fiD 1( D 2 , -D.J;!! 
fcS*«**Fe*>6. 12 3^^5/ K«« 12 0 4: 
aBRSiXfcGj, G 2 , •»G B *&fc«*WMi*. 1 1 

ESI 2fc*N v t, El 8, 01 lfc^LfcSMfcfc 
1 0k7*-*yu- hS 6<Dm\C?V V Ktffil 2 0 

[0121] ^y v Kmsi 2 on, m^ffl^^b 

lfflToR*©ffl?Ll 2 l*SK*tP)nrv>5 0 if]) vY 

[0122] sa^xB^i 2 2&tf^y y K»a^«H- 

12 311, ^H^ftO»0Bt«fttt^S8K**btv^ 
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So 

[0123] *«(DH«««i6«"ett, m 1 w 

Sri 5^Vi"o**f ^ t* s "Ct5. 
[0 12 4] *B«©I«MSftt, rutr^a ^Sc 

LTOBfluftftSB**: LTtffl^s n t 

So 

[0125] mi 7wu MA.rf^uif^a>tta<rac 

[0 12 6] 13*. 1 7 00lif>f^^^^K 1 
70 1^ W^/WOB»lHlK, 1 7 0 2(t7 
^yi//f3y)>n-7, 1 70 3lt-7;Vf^I/^f, 
I 704(j;f3^ 1 7 0 5«:Atti^^7x^ 
0K> 1 7 0 6J1CPU. 1 7 0 7 tt®*fc£j$|Hjg&, 1 

708 — 1 7 1 oim&^y^*:7^-*[H]B&> 1 

7 1 lttHftAA^* -7 1 7 1 2M 

1 7 1 3ttTV«#S«BB, 1 7 1 4ttA*J»-C*> 

So 

[01271B, fflfMMKSIttt* «Xl«T-Utr^a 

flltteSft, AM. E«M»K:BBr5igKrt» 

[0 12 8] £TF, Bfc«#©WifcftoT#«W>«« 

^ria^-rso 

[0 12 9] 5fef\ TVflT*a«0»l 7 13it «*. 

s*t6Tv«#s:Sflrr*fc»©iii»"e*>*. gft-rs 

fe**l*fi|fcTV«#HU *H«fc^B*ftflsfciiL 

[0 13 0] ±ETV«-^S«Ie1B1 7 1 3Tg{S$H 

tzTvm^tts f^-yi 7 o 4\cmjj£ftz> 0 

[0 13 1] *fc, TVfi-^SfflSKl 7 1 2«t, MX. 

v >re^ $ n s t v«* tsft-r s fc osss-ck s c 
«WBTv«»SflriaKi 7 i 3tra«ic gfrrsTv 

«-S-©*a;W:«rJcl8?>n5 1 {>^Wt4<, *fc:«3»T? 
Sfi$nfcTV«^t>"r=«-yi 7 0 4fcHJ*£ih,3. 



[0 13 2] ®^A^-r^^-y^-^[ElKl 7 1 1 
EWC, BUJaSiifcHftW-S-tt^^-^i 7 0 4KW 

[0133] B«^*y>r v^-^-^iag&i 7 i o 

IJ^nfcB^m^Wtxa-^l 7 0 4UlfflA*tl5. 
[0 13 4] B***!>*f ^-7a^B»l 7 09 

0 4tcm^$^s o 

[0 13 5] B«y*5-f ^-7*-^HISl 7 08 
tt, »JhB^**©J:5fc* BMtBfcx-^SrEiSL 

So 

[0 13 6] Affl^-f^-^-^lsIBl 7 0 5ft, 

i-Sfc^cDlHJB-CfeSo B*^-^** 
Affl**\ «^k:J:oTW*B«»riBBB©fli*.6CP 
U 1 7 0 6 fc*«fc©BTM(|«t#«i[f , -#«>AU 
*ft if Mf ft 5 - <h t rTIBt?**. 
[0 13 7] Btt^ABKl 7 0 7fi, ftftlBAffl*^^ 
* — 7*—x®16l 7 0 5«r^LT4MBa»feA*£ixS 
« H»«»*\ SV^CPU 17 0 6 

S^fflB^-^Sr^fSfcJExolHllS-CfcSo 

sB^^-v^iBti^ttr^s^Wb^y^y 

•*\ Bt^31*rtTft5fc*«>^n-fey^SrWLCa?)t L 
"t\ B*O*rtlc£*4lBlIS3ft53B^3i**tTV^8 0 
[0 13 8] ★BKKlJiO&rt^ttfc^ffiBlfc^-* 

r±, -r^-^i 7 o 4icta^^ns^ > »&(ca:ortt 

^tr*-**? h *^;/y >-*icm^-f s r £ 
t>prt&-e&s 0 

[0139] C PU 1 7 0 6 tt, ±t LT*Bfc*^S5 

tP*Srfr4 5. 
[0 14 0] fifj^tf. v;Vfyu^fl 7 0 3lCftJffi){i 

7 0 2lc»Lr$Jfflim#Sr^^L, BB«9Mttft^« 
^) ^BBOj&Et»^ftftjf«^|SB^nf^«rBS:M 
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f-**-** • B»ffir««:B:*ta* Lfc 9 . *v*tt*rtB 
A^>f S/*-:7 i-^BBl 7 0 5«r#UC*ffi0> = 

[0 1 4 1 J ft, CPU 1 7 0 6F±, I*l£W©l*!lO 

f»tetBfo»fc©-e*>o-ctaif\ 
UteELfcJ;^ Affl*>f v*-:7*-*IhIR1 705 

[0142] A^S 1 7 1 4 tt> «TEC PU 1 7 0 6 \C 
[0 14 3] f^^l 7 0 4tt, MIS 1707-17 

fc£ 0 0^(c^jR-C^TJ:5(c, 73-/17 04 
J*> WtBMUSE**fefii:i!)iLt, »3Clfe"t-*<D 

07WCPU1 7 0 6 d:^Lt, H4ft«IB3l#. 
SB K: * S fc v * 5 #J e>*x£o 

[0 14 4] 1 7 0 3Wt, jftlBCPU 1 

fiMIR-r<5t><0-C*>5 o BPfe, ^AffW+l 703 
fix ^-^l 7 0 4d>&A*S;fta»3E*S*tfcB*« 

*©rt^6Bfa©K*flr**:aRLr«wg*i 7 0 1 

[0 14 5] 7-{^^K^3ybD-7 17 0 2 
tt, MECPU1 70 6 J:9A***t5»J»«Wca-5 
BttBRi 7 0 loftfffcMfp-rsfca&oHB-CJb 

So 

[0146] f^xy u4 s**Aw&ttihtahftKUb 

ttBBl 7 0 llC*fl/rttWrf3. f^T'Wf-***' 

oB»*®cHt>«t>©tbT, fl*l£BB*iiMltt* 



KRfc«MtPft**HMaBl 7 0 l fcttLTBWrt-* 

[0 14 7] mWiiBl&l 701H 7>f 

i 7 o otwin+6«b«*t»*i-*fcae)©iaB-t?*) 

9, «HB^^u^iM 7 0 3d*feA*S*i*H«l« 
StEf^-f ^^W^*^a^ha — 9 1 7 0 2<fc 
0 AA * tt««l«Mt»fc«-5V^Tlb#+8 1> 
[0 14 8] BU:> «»»©««*RWLfcdS. Bl 7lc 

ftiWMIJ: 9 AASftftBMMIt^-f * 
7 0 0\c&^tZ>zk&~*!&-(*bZ> 0 Wh. 7W 

^1 7 0 4fc:fc^T»£*S*lfcSU v;Uf^I/^tl 
7 0 3 lc:fcvvta!:8«;*iv RMIeIB 17 0 1 IdA^ 
£*X5 0 — f^^K3Vhti-7l 70 2r±. 

ftmtffiWcftCTmBM 17 0 1 olWfrlH 
m-*fc*«)KMWt*ft»*i-5. UbBBi 7 o i 

*/H 7 o oicK»«**HJJo-r5 0 rttlc^Os f*-f 
^/W^;W 7 0 0lc^TBfca***S*u3. e 
tlb<D-m<DW)ftft, CPU1 7 0 6fc£9JBJB»K:fH 

[0 14 9] *H«fc»da6«m*5V^TW:. flUBx^-/ 

1704 icrtRi-sBfc* * y ^ mu&amtt i 7 o 
7 e>»« Lfc t> 5 «w~e* 

l»M^*fctt£*i1-6B«*M«\ ^rt, 
[0150] «ot, ^li^fiRSSett, rutr^H^ 

[0 15 1] 01714, S-^ftW^SrS^tr-A 
B 4: i-S * v ^^Mfi^fife^li t -f 

Lfcicilffr, 3|sBBoBMIJttKB# 

V\ 

[0 15 2] HI 7©i«fOft, ^ffliW 
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[oi5 3] *m#M&&mz&^xtti s m+tkmm* 

I0 1 5 4] 

[0155] (JHMl. WWl) il<0i«Ol^ 
[0156] XS- a 

fi->&7*hl'Vxh (BStftfifcttK TRD-200 
ON-4 1 j ) "OfcrtU ^^S^ttKiJ, J? 

(III) 

-fy^pe;v7/i/a-;v (I PA) 
[0 16 0] Xe-d 

Cr^&tK^m^4^0«B^6^y^^^ (C 
e (S0 4 ) 2 • 2 (NH 4 ) 2 S0 4 • 2H 2 0 + HC 1 O 

ttK 4 &tm®^I 6 LACo 

[0161] u±<oxmz x oss i 

[0 16 2] Il-e 

«R*«tWiRBU S^^tCT^U 5X10 
" 4 P a (Dogleg Ltf:&, *^0*?«ffmK:iK? 
«Ev r «TOnr»fc»©tW4 l J:9HE*mDU 

ramas (b) K«Lfct>«n?*>«. ^fljrwtT^ 

lmsec. T 2 £ lOmsectU JEJ^SWSlSSIS 

ofco s v^#k3a»m, mm^ o. iv 

[0 16 3] Xfi- f 
m*Xs ««Wffi3fiBrt«>ffiA*5 x 1 0" 6 P a iCftS 



£5nm<DT i, 5 0 n m<D P t $JH&*tSr Ltz 0 

y* v vis* h'<*->*Gmmmxmm^ p t/r 

l«Wty7h*7U *?miMLI*3MmJ: 

[0157] Ig- b 

0 nm(OC rl^Ifia W&<D 

51 (80 ft© r c c P 4 2 3 oj ) fc*try*— 

EMEttffiU 3 0 o^-ei 5»W^)l0j»»J*&a*L 

Lfc 0 »/ft£*lfc««ffiR4 OKBtt 1 0 n mt?fco 
fc. 

[0158] IS- c 

#cic^®ffi8i4±{c v &T<nmf&<Dmmmm*xv>> 

a-H5fclc±DW&u 4 0 0t:^3 0$M&*LTBMb 

ft (^ltFe 2 0 3 ) Sr*tf«Wll6*r»*U*:. K 
[0 15 9] 

0. 1 5SJc% (FeSl) 
1 5Sfl:% 
8 4.8 5fift% 
hy/P^D-y -^Vi^/Sra LTJt^6«rt l-^A 
U 1. 3X10" 4 Pa^WUc o #\C7*~^>? 

®*m Litmus m 1 3 v-ftm^xmmm^ 1 4 

V, T 3 = 1msec. T 4 = lOmseci LTfS&fl: 

3 05>TI f ffid5|a^«SfPLfc^i6, MSrflUhU x 
8Sttfls»ffl*r»TLfc. 

[0164] XS- g 

«wt\ ftjEftiasrffftofc. n&mmRxfin*tkm 

tt*K-*-\z£*)Mm\,X»2 5 0 tfclltt Lft** 
W:5 X 1 0~ 8 P aiKCiU, 

[0 16 5] <^v>r. B-T-JtffiWtt^a&Srfrftofc. 

[0166] ry-KSffi4 4^m^ttta*^ow<DE 

•Ht4mm4U S5E«8t 4 3 »C J: 19 T / - K«S 4 
4tci kVOifi^tt w<D^|g-C, SM4 1§rffi 
wca^HS 2, 3 Pfl lentil 4 Vtf>$g7^/w*S£E 
^W^lLr, ®«H-4 0^m^ff4 2tcj:0. 

aVtt«E««)3lW©«^ WE I f S^ttiiI 

[0167] *sas«o*^w:, I f = 8 . 0 

m A, I B -1 7. 6/i A % m^ScW^J^ H 

(=I e /I f ) =0. 2 2%T?fcofc 0 teSSO 

m^Mgtm<om^xtt y **m«i £ =7. omA, » 
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tti«*I.= ll. 9)1 A, S^&fflSWu (=I e /I 
f ) <0=0. 1 

[0168] r 3 ?> -^^Flffl 

SjiLfc^^-ewani^misft i f &u%wmi« 1 e &sift 

^HfeflOtR^-tt, I r = 6 . 8 

mA. &mn,m i .= i s . oa, *-7-»tuai* »» 

(=1/I f ) =0. 2 2%-?*>ofc<Dfc*fU ttBEW 
(D^-Ctt^^-S* I f = 3 . 6 mA, ftcffittft I .= 
5. 7 p A, ttT-ttmaWu (=I e /I f ) =0. 16 

[0169] i©js*«»e>. Jt$fct*i 

[0 17 0] ±BI»TM1*Lfc**Ml©* 

[0171] £i\ £sa«?fflkft*ftv\ 

[0 17 2] iftte, *«««0*T-CM:, »KS*s^ 

[0 17 3] ifcK, ^HJKWwSl^XVifcttW©*^-© 
y->* (EPMA) St/Xi»3tm^* (XPS) , £ 

[0 17 4] $£>lc, *iim©iR*©B-?ttffi£&ftT/ 

[0175] ^snkMo»7«>m^tt[ti«o 

fct:^ «^-PflRSf:UT*bO. 3 5nm##<b*l.fc. 

)mm<om*<Dn.i-Wi\m 5 *r* 9 m 

fc-fWHi LT#5l0. 42nm/JS^e>ix 



[0 l 7 6] ifyVr-i h<Dcffi»«^MIBtt*ao. 3 

[0177] rixbroaSilg**^, *Sd6«»Kf^-e 
[0178] u±<o£5iz*m&m-en. <&tt©&^& 

[0 17 9] (IBMI2. MOM 2) **IM«C:fe^T 

«lfciaiC-C*>«. ClTtefM(*«*RW-*-«. 
[0180] IS- a , d 

[0181] II- c 

BUBeSr^Lfc. flffltttl 5 nm-CfooTt., 
[0182] IS- d 

Atttt i k n*ic, c r K&twtttjM Rxmmm 6 

[0183] £1±<0IS*C iOSfilili, iff ^SS 
2, 3, WtttJR4, fflgM6&Ml$.Vtc. 
[0 18 4] ft, ^Jl6£15j&L&v^*tt*§Sli« 

[0185] IS— e 

01*5*91 fcH*fcLT, #0llfcMftTWfc««©i(l*fcS 
[0186] IS- f 

nmw i k n«K«ttfl52»*tf *o fc ir^ »is 

#-?I,tt*s«tf<SfnL;fc;fc.Ji>, »**fM:U ^n- 
[0187] IS- g 

&^-Srfc-*-K£9;&D?»L-Cjfc2 5 0 <C (cfttt Lfttf 
b*^ljlrtO#«*r«!»tfc. 2 0I$!W&, fc-^-ld 

li5Xl O^PagatClU, 

[0188] «wc, nokfli t^«{cm^F»m#tt© 

[0189] ^SlJS^W^^Ii, ^®SfE I f =7. 0 

OA, ^wmjs i e = 1 6 . la, m^ftwasp n 

(=I e /I f ) =0. 2 3%-Cfcofc, ttR^O^^T? 

ii, nj^wiKE i ,= e . 5 mA, tkmmm i .= 1 1. 7 
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ioi9o] z<n'&t$b izm+tsum -immrn 

A, «cWmj6l e =15. OnA,lf»|il»*jj (= 
I e /I f =0. 2 3%T?fcofc©l:»U Jtt*«<0*^ 

•cus^-mjfS i f = 4 . o m a, ikmnm i e = 7 . 2 M 

A, l^Hi^i} (=I«/I f ) =0. 18%t^o 

[0191] r©«»>6, *3as0do*^ic*5v^r 
[0192] *iaii«©*^XtfH:tt«©*^fc 

owe, hj6«ii ti^«ics^»aifpafifl?^itaft^a 
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